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4 2 1 £^/&1-&o LDDiMM^mnm^mLXii, #H2 0 0 1 - 3 

4 5 4 5 3 t<zffl^£titcj:m$:mfc-ftil££^o 
[0 0 6 3] 

MM^y- h^I±t:||2ffitJi4 2 2 ^ffMLTtm, 

liflfl £ t (DWm^<7> ^7X7^- v £ m^i" & ci § & 0 

[0 0 6 4] 

4 2 5 *iilTTFT^^$« 0 *^lWJKj3V>T, 
>m® 4 2 4. 4 2 5«, m/¥ 100nmWf^>I, JUJf: 3 5 0 n m<D&£ 

* >It«)i^X7f >^LtMt^>o TOo^-f|.<h Ltfi, Ti 

, a 1 ts i tn^izmb-f, m^mmmm^x i> 

[0 0 6 5] 

DD) 4 18-421 ZWctftzi>(DXJb*) ^ 3^0, r- h if&*iJg|£^ It L D D 
hm^fiteTgeM£-ti-*:fPii£4 1 9. 4 2 0 ^tUv^o 
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[0 0 6 6] 

:;tlinft^;l/lTFT^fflv^Lf:^ nM^MDcif^ft 
it p S WTCf^ffli/^ ^ t C i o t p f t ^;vlT F T ^Mf-?, ; i ^ 

[0 0 6 7] 
[0 0 6 8] 

1 ^xfi^fflv^r, m~mfc±.Kmw)®mMi&5 5 o^t/io^Ms 5 

U:io^tTFT^fitl,o &ib\ IEKjHIlf&^it 5 5 0 (i, pf + ^^iTF 
T5 0 lSi;nft^iHTFT 5 0 2 !K Iii^5 5 Hi, n?-^* 

iHTFT 5 0 3. 5 0 4^^^ o 
[0 0 6 9] 

HJfefll 1 <7)IfI^?froTV-*m^5 0 5. 5 0 7.6 0 9. 5 1 lS^KP 
4 >mm 506. 508.510. 512 Lfcfc. H 2 OJSffl&j&jgg 5 1 

^;HTFTWKI/^f >m^t3^plt|^ 3>**h*-;i/* H?L-f -6 0 - 

, SmKfc^JSLT, KU-f ^*SHft«i-*B**S5 13. 5 14 fc^Jfc-t 

o 

[0 0 7 0] 

#) , K^kW >^^AK<k3E»^ (I n 2 0 3 — ZnO) , $Hkffi#& (ZnO) 
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[0 0 7 1J 

§ -?> o 

[0 0 7 2J 
[0 0 7 31 

[0 0 7 41 

mm zftwt-f &x & %> o 

[0 0 7 51 

mmm 3 ) 

[0 0 7 6] 

mr k r 9 7- 4 y-? h * x ^o^m^j * ^-r 0 

FT*Mt4. fESftlUj^^ 6 5 0 (i. nff^;HTFT6 4 0XO f 

pf t^iHTFT 6 4 1 ^£>&& 0 — IIIflW&6 5 1 (±, J>iowg|{: 
fc^r*^ 7f nf t^JHTFT 6 4 SS^'lISlJiltlffl^ 

t>^pft^;HTFT 6 4 2 £o 
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[0 0 7 7] 
[0 0 7 8] 

#CK, H 1 OHIPffiStr* 1 <7)f^i%iI6 1 2 «£ 9 ^MlblfeHUgl (ft 

^>o ^m^jt»{±, ^3co«F H mmm^M'fbs*m^fflv^ 0 aib*&fij»<b& 

[0 0 7 9] 

x ^2^«6 i u Rzrr- h^mme 1 o *M>k^vJ->rL, %2<Dmn 

[0 0 8 0] 

-^ISir/Kl^-f >1S6 15-621 ^Mt^„ t^-^a 
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( A 1 ) , (T i ) „ 7r'> (Mo) , ?>7Xr-> (W) & L < (i 

vU3> (s i) VKmfrb%zmxtezixb<DK%*m^tz&£m*my'*Zo 

*3kMfflXl±, 7-?>m/7-?y-T)ls^-*yAG-&Wk/?-?>m (Ti/Al 
-S i/T i ) -5**11 00/3 50/1 00 nmlcilU;^*), £r3*> 

ftt:/^ - - > ^O^x 7 f > ^* LT V - XII KW >tS6 15-621 

[0 0 8 1] 

mmmm6 2 3£Sj&u i3^nin^iit^o H2ogr^^itM6 23c 

li, l«Kiil«IW^i^:i^Ho $Ittitit 12(7) 
[0 0 8 2] 

& # 7s *? mfo&fcfr h h frfr ^ny^f>m -i> * . n 4 <o 

[0 0 8 3] 

%l<DmmW&§ 2 2RV*m2 OlM%il6 2 3<0±lC{2#§?frf£6 2 4, & 
It Lttif^i2tS6 2 5S^'/y^-y 3 >1 (m^-f) ZtktfZ 
o illl6 2 2, M^6 2 3, f 2116 2 4 **m«i--6«fi:^RWtw|| 
Tfc^T- (ELff) t&£ 0 
[0 0 8 4] 

-<7>H^6 2 4 ^iili^31(Dit*fflv»4 ; t^tl So ^1116 2 2 
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m/ni-mmm/mmm^m^mm Ltzmmzm lx^x i> 

[0 0 8 5] 

mftmte&mM^itmmik^zm^xBf&ztix^Zo ^mm^n. ^<d$~ 

(Hi L< fi5 0 nmJ^T) ^mt^<DZ. t o 
[0 0 8 6] 

>; -ji/-/7^ i§2>#:. v * u /w* > -tf > tfii-ffc^ififfi «r f£ -e & & 0 i tz , 
m&zt&x^Zo 

>fcf— (poly(p-phenylene vinylene)) : (PPV) „ (2, 5-77 

4 - 7 ji ~ P > tf — V >) (poly(2, 5-dialkoxy-l, 4-phenylene v 
inylene)) I (RO-PPV) , jK'J (2- (2'-xf ;i/-A+y^y) -5- 
^ 4 -7x- l/>kf— (poly[2-(2'-ethylhexoxy)-5-methoxy 

-1, 4-phenylene vinylene]) ! (ME H- PPV) % sJ?V (2- (y'7JV34v 
7*.~)V) - 1 , 4 -7 ^ — U>\£—U>) (poly[2-(dialkoxyphenyl)-l,4-phen 
ylene vinylene]) : (ROPh-PPV) , ;)?'jM'77x-k> (poly[p-pheny 
lene]) : (PPP) , #'J (2, 5-y7;^^y-l, 4-7x-l/>) ( po 
ly (2, 5-dialkoxy-l, 4-phenylene) ) : ( R O - P P P ) , ^'J ( 2 , 5 - v^^r 
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4-7i- P>) (poly(2,5-dihexoxy-l,4-phenylene)K *°>J^-* 
(polythiophene) I (PT) , #'J (3-7H^ft7x>) (poly (3 
-alkylthiophene)) I (PAT) > aK'J (3-^+yW7x>) (poly(3-hex 
ylthiophene)) : (PHT) , * 0, J (3 -y^n/\4ry;i/f-^7x^) (poly(3-c 
yclohexylthiophene)) ! (PCHT) „ ^'J (3-y^OA^y;i/-4-^f-jv 
ft7x>) (poly(3-cyclohexyl-4-methylthiophene)) I (PCHMT) . * C, J 
(3, 4 - v n^Jf x. y) (poly(3,4-dicyclohexylthiophene)) 

: (PDCHT) , [3- (4-t^f^7x^^) -ft7x>] (poly[ 

3-(4octylphenyl)-thiophene]) I (POPT) , *°V [3- (4-t^f^7x 
-2, 2lfft7x>] (poly[3-(4-octylphenyl)-2,2-bithiophene]) : 
(PTOPT) . *°'j-7;V*W> (polyfluorene) : (PF) . (9, 9- 

vT^^r;i/-7;lx^V>) (poly(9,9-dialkylfluorene) : (PDAF) , *°>J (9 
, 9 (poly(9,9-dioctylfluorene) : (PDOF) 

[0 0 8 7] 

, ^>T-V*> K«*-sK> (DLC) , Si, Ge, CN, *L£><7>®Hfctf 

ffli^:H ? t^ 0 ^^Cii, IliltZn, Sn, V. Ru, S nu ifc 
li I n £ (Dit&Bs i> L < {±^#T'*> ott &v> 0 
[0 0 8 8] 

£ itif, L fc«#££*5ic Lt^ g>* 0 
[0 0 8 9] 

) fc=i^]s&jeKS8*^afe^«ffiuR*BR^fbfe t^*4 0 *mwiz 

[0 0 9 0] 
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«^^i:LT(i. AU Au, Fe, V. P d$W|*»f <b*i& 0 — ^> T;i/*U 
^JlX(ir;v* V±M&m<VMcfcfflt LT(i> Li (V^-^A) , Na (-?- h 
->A) , K (#V*A) , Rb Onfy->A) , Cs (-fcv^A) , Mg (^^ 
*v^A) \ Ca (#;i/v^A) , Sr h n ^ A) , Ba (^>;?A) 
§W<bti4o -e-oHfe. iiiP)Wi:4Yb (>f yf/nf^A) > Lu (^r- 
^«>A) , Nd (**v*A) „ Tm Lt & 

^fi, ±fB^JS^53-nr^* ';#JSX(iT;v* <;±«#JS<7)^ 3 e 

V^TO^O^rO. 0 1-1 0it%#f L < (i<b^t1->2>o fcB 

0. 0 1-1 jumCDmmftt Lt, ti^lf-AlfSt-Mta^^o 
[0 0 9 1] 

A'r^-yaVl (EI^L&v\) tUI±, fift MILT 

- H7 A Jjg, ^ >f * > K 7 W * # - ** > Jg|-£ <7)^<7)7k^ Cill^D y 

[0 0 9 2] 

JsLtO&H LT, nf t^iHTF T 6 4 0 <h pf t^;HTFT6 4 1 
&&fEKj[l]i&6 5 0. pf^^^lTFT35^^^1ISUifflTFT 6 4 2. n 
ft^wHTFT^fj^^^'f 7f>/TFT6 4 3 £W1-&®it^lt 6 5 1 

[0 0 9 3] 
[0 0 9 4] 
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mm. zitmi- %>zt & pit zx-& & 0 

[0 0 9 5] 
[0 0 9 6] 

11 10 (A) tc^-TJ:9^> t»:^7Xlt7 1 llli/n'^ 

y^mim^yr^mimmm7 1 2, ^ H B H iati7 1 3 ^fit^ 0 
mnm>7 1 5%tm2> 0 t<o^ # H B H ®v'; ^ym^m^it^^M^^htzitxD 

7 1 6^^^>^1-^ 0 - •7^^7C«{ir?flP^7 1 5-eiP B B H IiIi 
[0 0 9 7] 

-e<7)^. 111 10 (b) -e^-t J: 9 £ 5 0 OV 1 Btr^OJnMS^J: ^Tfc^^fL 
^fofciL 5 8 0°C, 4^i«»ay^ a fSfSi^i B H a ii:?^^o 

£-LT/&«K ^O#^^^ H B B (ig^^{±^^,#^c073l^14^^o-r^«LTV^ 
[0 0 9 8] 

l)DlM»L/;f)V^^|l 7 1 4 £ J- v > ^ t \z i «9 H 

1 0 (o -e^-rj; 0 %$%£k&mmm7 1 y^f&.i^-e^&c ^om, mm 
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[0 0 9 9] 

(HJfe0!l 5 ) 

^4HlLtffM$ti/:TFTM7^f -f/v h <j ? X&m±. m* % 
£ Hit § & o 

[0 10 0] 

m*^7, -r*v*;v77^. /N'-y^-;vn>kf fHf$filS, mft 
[0101] 

011 (A) li7D> M7'nyx^^--e^f) > 19cMmW2 6 0 1 . x*'J- 
> 2 6 0 2^£^tr 0 
[0 10 2] 

Hill (B) t±U TS-ZDyx^^-T^^ ##2 7 0 1 . t£tt^g2 7 0 
2, < 7-2 7 0 3, X^ 'J -> 2 7 0 
[0 10 3] 

eh i (c) a, hi i (a) Rami i (b) tftc*»t««:it«ii2 

6 0 1 . 2 7 0 2<7)*jtO— flJ£^L/zm-e*<i>o 6 0 1. 2 7 0 2 

f±. ftSCftS^ 2801. ^7-2 8 0 2, 2804-2806. ^>f^n>fy 
^^9-2803. 7°'; X A 2 8 0 7. 2 8 0 8. fiffiM^ 280 

9. ^M%^h2 8 1 0-e*^$tL* o 8 1 Ofi. ymvyX*^ 

£ifi«t*i,oTU^ i/t. nil (c) ^^is^-c^en-e^L^TfeKtc 

[0 10 4] 
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Ell 1 (D) fi, II 1 (C) tfCfcntS«^2 8 0 l<7)f#it<7) 
-M^r^LfwEIT^^o *^MfaJ-C(i. M0frW,2 8 0 1 it, 
8 11, ftflK 2812, V >X 7 W 2 8 1 3 , 2814, toitWSm* 2 8 1 
5, **WX2 8 1 6T«|£$*L*o HI 1 1 (D) KjFLfcftS!*^ 

[0 10 5] 
[0 10 6] 

•y ^ > yip* a - x kit & *> ti-?\ jtn^vz> mm) ZZ>t^o T$m&%> 

[0 10 7] 

dd-e^-t^Sfir<— ctt -*l£> office |&5^-& i><DX*te%^ 

o 

[0 10 8] 
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[0 10 9] 

O S titrt^M $ *l, ©mffi is v> T A iSlftft** nTtg & T F T * fj^f & d t # s 

^twitc**), i&m«*oTFT*ft»-t*it**-e#-5 0 -t m. 
^ritE * m^tss *%z>z\t a*-? § £ o 

[0 110] 

[m 2 ] ^n^o 9-*Hs^g^^in 0 

[El 3 ] *§£W<D V— ifJ!8lt^*^i-0o 

[@5] ^f&wiw«t ^)^L/c^ H B H ttv'; n ^m^M^im 

o 

[EI 8] ^M H B a igltffl?)7^f^7 h 'J ^ItoWi^^ti 

o 
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[mi o] *M<7)^ H H H ttv'; ^>)gi<7){«i*i£7Fi-[!o 

[Hill ^^*ffl^T{«-t>i>mT-^tl<7)^l*^i-|llo 
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